44    V. GENERALISED CONCEPTIONS OF ENERGY.  IEREVEESIBILITY.
agree to classify under the title mechanical energy all those forms of energy which occur in the study of reversible rational mechanics. This would include the energy of wave motion and vortex motion referred to above; since these forms of energy occur in the reversible dynamics of a perfect fluid. They become associated with irre-versibility when the fluid is assumed to be .viscous, and then the effect of viscosity is to absorb, or rather convert them into less available forms in accordance with the principle of Degradation of energy. Again if we introduce the conception of differential elements as introduced in § 46 the energies due to the motions of such elements as a whole, and to strains in the elements which in'the limit may be regarded as homogeneous, will all be of the nature of mechanical energy.
In most problems in thermodynamics we are able to assume that such forms of energy as those of wave motion or vibration have been transformed, and that the mechanical energy of the systems is either due to simple homogeneous strains, or is, at any rate, a function of a small number of independent variables. In such cases it is easy to draw the line between the energy which is and that which is not wholly available.
54. Qualitative   nature   of irreversible  thermodynamics.    The
principle of degradation of energy merely deals with the direction in which energy transformation tends to take place and makes no statement as to the rate at which the change proceeds. The study of the rates of change is necessarily based on experiment; no general laws can be enunciated, and each transformation has to be studied in detail as in the theories of friction, viscosity, conduction of heat, law of electric resistance, and other phenomena. Hence irreversible thermodynamics is in general a purely qualitative and not quantitative study, and its phenomena are represented By inequalities,» not equations. When, however, we pass to the study of reversible processes by treating them as the limit of irreversible ones, the inequalities of irreversible thermodynamics become equalities and the results become quantitative. The same, is the case, frequently, when we consider the ultimate distribution of energy in a system that has been left for such a long time that no further, irreversible changes can occur.